INTRODUCTION
Over the last decades, the quality of hydric resources used for human consumption and leisure activities has been of great concern to public health, and it has presented visible signs of degradation. 1, 2 Many pollutants have a direct biological action towards microorganisms in an aquatic environment and, when continuously emitted, they may contribute to both ecological imbalance and selection of resistant microbial populations, increasing the levels of degradation. 3 The selection of resistant microorganisms in nature may be due not only to the production of these compounds by soil bacteria, but also to the elimination of human and animal faeces containing antimicrobial residues. 4, 5 The use of antibiotics in humans, husbandry and veterinary activities induces selective pressure, leading to the colonization and infection by resistant strains, that may interfere with therapeutics. 6, 7, 8 The human intestines, as well as for other animals, provide an important reservoir for Gram-negative bacilli, including Enterobacteriaceae species involved with infectious diseases both in community and nosocomial environments. 9, 10 Total coliforms are the standard microbiological quality indicators for treated and untreated water used for human consumption, while faecal coliforms are used as recreational water quality indicators. 11 Over the past years, we have been investigating the occurrence of Enterobacteriacea harbouring antimicrobial resistance genes in different aquatic reservoirs, like rivers and lagoons, in Rio de Janeiro city. 12 These genes may be plasmid-encoded, transferable by bacterial conjugation and capable of interfering with therapeutics of human and animal infections. By using this semi-quantitative methodology it was possible to gather information regarding the prevalence of these resistant bacteria which are important in environmental surveillance.
MATERIAL AND METHODS
Study area -Samples were collected at Guapimirim, Caceribu and Guaxindiba rivers and at Magé channel (Guapimirim Environmental Protected Area -Magé-RJ) in April 2009. In July 2009 other samples were collected in rivers belonging to Fundão Island (in two different areas), Bica beach (Governador Island) and Mangue channel.
Colimetric tests -water samples were analyzed by the tube dilution method 13 , in order to determine the presence of total and faecal coliforms. In addition to the conventional colimetric test, gentamicin (8µg/ mL) and cephalothin (32µg/mL) were added to both lactose and Escherichia coli broths. We also estimated the Most Probable Number (MPN) of total and faecal resistant coliforms, with the aim of selecting those with multidrug-resistance characteristics, compatible with nosocomial strains. Water samples were also inoculated in selective solid media containing gentamicin and cephalothin, in order to increase the detection of resistant strains in these environments.
Antimicrobial susceptibility testing -the Antimicrobial Susceptibility Test (AST), was carried out through agar diffusion method, according to Clinical Laboratories Standards Institute. 14 Escherichia coli strain ATCC 25922 was used as control. The following antimicrobial agents were used with their respective potencies: cotrimoxazol (Sut-25 mg), cephalotin (Cph-30 mg), ceftazidime (Caz-30 mg), cefoxitin (Fox-30mg), cefotaxime (Ctx-30 µg), cefuroxime (Crx-30 mg), ceftriaxone (Cro-30 mg), cephazoline (Cfz-30 µg), aztreonam (Atm-30 mg), ertapenem (Etp-10 mg), cefepime (Cpm-30 mg), piperacillin/tazobactam (Ppt-100/10 mg), amoxilin/clavulanic acid (Amc-20/10 mg), Ampicilin/sulbactam (Asb-10/10 mg), chloranphenicol (Chl-30 mg), ciprofloxacin (Cip-5 µg), norfloxacin (Nor-10 µg), tetracycline (Tet-30 mg), ampicillin (Amp-10 mg), gentamicin (Gen-10 mg), amikacin (Ak-30 mg), kanamycin (Kan-30 mg), tobramiycin (Tob-10 mg).
The strains resistant to second and third generation cephalosporins in AST were submitted to confirmatory tests of extended-spectrum beta-lactamases (ESBLs) production by the double-disc synergy test and the approximation test, according to CLSI. 14 Klebsiella pneumoniae strain ATCC 700603 was used as control.
RESULTS
The use of antimicrobial agents in colimetric tests enabled drug resistance detection in both total and faecal coliforms found in all analyzed water samples (Table 1) .
From the eight waterways sampled, seven showed MPN values of TC ≥1600/100mL in media without antimicrobials and these seven samples were then inoculated in media containing gentamicin and cephalothin.
The MPN obtained for both total and faecal coliforms was smaller in media containing gentamicin than those with cephalothin. Nevertheless, in Guaxindiba River (Guapimirim Environmental Protection Area) and in the Mangrove Channel, the MPN obtained for total gentamicin resistant coliforms was ≥1600/100 mL -the same observed for cephalothin. In Fundão Island, the MPN obtained for both total and faecal coliforms in cephalothin containing media was also ≥1600/100 mL. We identified at this collection point a Klebsiella ozaenae strain with resistance profiles compatible with those observed in nosocomial isolates, including carbapenems.
We could isolate multidrug-resistant bacterial strains, including Extended-Spectrum Beta-Lactamases (ESBLs) producers in five out of seven water samples ( Table 2) . 
DISCUSSION
We could verify consistency in the total coliforms MPN results (resistant or not), since it was smaller or equal MPN results for faecal coliforms. The relationship between ESBL-producing strains and aminoglycoside resistance was also detected by phenotypic methods. 14 The possibility of co-transmission may not only contribute to the rise in the occurrence of resistance markers but it also confers an evolutionary benefit to these strains, leading to selection environments with persistent antibiotic pressure, such as beta-lactams, aminoglycosides and quinolones. 15 The frequency of antimicrobial-resistant isolates has increased dramatically in the environment, as a consequence of the wide use of these drugs in hospitals and community, as well as in veterinary activities. 1 Our approach focused on two antimicrobial groups whose bacterial resistances might indicate either nosocomial transmission (or other environments submitted to high antibiotic selective pressures, like sewage and hospitalized ICU patients) or the selection itself inside the community settings, can be able to indicate the event of multidrug resistance. 16 ESBLs may represent important obstacles to the use of third generation cephalosporins, while aminoglycoside modifying enzymes (AMEs) can determine resistance profiles to different aminoglycosides. 17, 18 The occurrence of carbapenem-resistant enterobacteriaceae (CRE) is an emerging public health problem all over the world. We could identify in one collection point a Klebsi-ella pneumoniae subspecies ozaenae strain resistant to imipenem and ertapenem, as well as to other antibiotics. Different studies have been associating the incidence of ESBLs (including carbapenemase) with plasmid-mediated quinolone resistance (PMQR) and AMEs. 19, 20 The MPN of total and faecal coliforms determined by the conventional test was higher or equal to that found in media containing antimicrobials. The selective media allowed the detection of a "special" group of microorganisms with resistance characteristics inside a much bigger one with sensitivity profiles. It is possible to consider that the occurrence of these "special" isolates was due to faecal contamination.
We suggest this methodology as a useful additional tool for the colimetric test, especially in monitoring and preventing environmental contamination, mainly when it is associated with antibiotic-resistant microorganisms. It will be possible to carry out a simple and economic quantitative test in many different circumstances for assessment of multidrug-resistance in waterborne coliforms. This method can be highly reproducible and provides results to specific and justifiable situations.
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